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ABSTRACT 


Pseudococenting rimula, new species. is described. Tt occurs 
otl the state of Rio de Janeiro; in sontheastern Brazil. at 350 

100 10 depth. This is the fist report of the genas m the Atlantic 
Ocean. The main diagnostie characters of the new species are: 
shell high, lacking radial sculpture: snont flat; somewhat in- 
volved: by oral lappets: posterior odontophore cartilages con- 
nected to anterior one iu median line: gonad connected to pos- 
terior end of pallial cavity by a gonoduet ronning transversally 
and dorsally in visceral mass: sperm duct mostly closed. itn- 
bnlan), prostate located inside right tentacle: sperm duct open- 
ing im a subterminal papilla 

Additional keywords: Anatomy. southwestern Atlantic. Bio de 
Janeiro, 


INTRODUCTION 


The Cocculiniformia encompasses tava with an enigmat- 
ic set of. primitive and derivate features, Hs closest 
groups are vet to be determined, and it is still question- 
able whether the taxon is mouoplivletic. They are usually 
nimite, pateliformn gastropods living in the deep sea. 
Two papers have been published dealing with coccu- 
liniform gastropods found in deep waters off Brazil: Si- 
mone (1996) deseribed an addisouiid and Leal and Si- 
mone (2000) named. a pseudococenlinid. Both papers 
provided anatomical information; which: is vital for nn- 
derstanding the svstematics of the group. Further data 
on western. Mlaitie cocculiniformians have been provid- 
ed by MeLean and Harasewyveh (1995) and. Leal and 
llar: sewvel i 19991), 
The present paper provides the de scription of a third 
Brazilian species. which was collected by an otter trawl 
olf the coast of São Paulo State, in southeastern Brazil. 


MATEREALS AND METHODS 


The specimens were dissected using standard tech- 
niques, under a stereomicroscope and immersed in fx- 


ative. The hard structures (radula and shell were also 
exainined in a SEM in the Laboratório de Microseopia 
Eletrônica do MZSP. also using traditional techniqnes. 
MI drawings were made with the aid of a camera lucida. 
Abbreviations used in the figures are: am, anns: ap, ap- 
erture ol eonoduct: au, auricle; bm, buccal mass: br, 
stthradular membrane: bs, blood sinis: ce, cerebral gan- 
glion; ev, ctenidial vein: de; dorsal chamber of Imecal 
mass; dd, duct to digestive gland: dfi dorsal fold of buc- 
cal mass: dg, digestive gland: di, diaphragin-like septum 
separating bnecal mass from visceral mass: ef, esoplia- 
geal folds: ep, epipodimu: es; esophagus: et, epipodial 
tentacle: Ty. loot sole: ft, foot: gb, eonoduct; gi, vill. go. 
gonad: he, head: hm, head muscle: in, intestine: jw, jaw: 
kl, left kidney: Kr, right kidney: mI -= m8, extrinsic and 
intrinsic odontopliore muscles: mb, mantle edge; me. 
mouth sphincter: mf, mantle fold: mj, jaws. buccal. and 
oral be muscles: mo, mouth: oc, anterior odontopliore 
cartilage: od, odontephore: al; oral lappet: oy; ovary: pe, 
pericardium po, posterior ope. cartilage: pp- 
papilla of copulatory teutacle: pt, prostate; pu, pedal 
ganglion: ra, radula: vn, radnlar miclens; rs, radilar sac: 
rt, recti: se, subradular cartilage: sd, sperin duct: se, 
chamber originating esophagus and separating odonto- 
phore in. buccal mass: sm, shell muscles sn, snout: st, 
stomach; te, cephalic tentacle: tg, integmment: tp. cop- 
ulatory right cephalic tentacle: ts; testis: ve, ventricle: 
vin, visceral mass. 

lustitutional abbreviations used are: MNIEN, Muséum 
National d'Histoire Naturelle. Paris, France: MNRJ, 
Mise Nacional, Universidade Federal do Rio de Ja- 
neiro, Rio de Janeiro, Brazil: MZSP, Mise de Zoologia 
da Universidade de Sao Paulo. São Panto. Brazil. 


SYSTIENEMACS 
Genus Pseidococculiua Schepinan. 1908 


Type species: — Peudococeuliua rugosoplicata Schep- 
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man, 1908. by. subsequent designation, Wenz. 1938. 
p. 150, 


Pseudococculina rinnla new species 
MCA UBER 
Figures 1-30 


Diagnosis: — Shell high. anterior region strongh con- 
cave, Seilpture of concentric incdalations and threads. 
Snout flat. surrounded by oral Tappets. Jaw plates thin. 
Posterior odomophore cartilages connected to anterior 
onc along median line. Gonad connected. to posterior 
end of pallial cavity by a gonodnet that rims truisversi all 
and dorsally in visceral mass. Sperm duet mostly close d 
tubular) opening in a subterminal papilla. prostate ine 
side right te ET. 


Description: — Shell (Figures 1-1, 6-10) patellilorm, 
length np te 3 mm, high cheight 60-70% of length), 
white, relatively thick. Protoconch «Figures 6, 7) with 
one whorl. planispiral. coiled towards ventral region. 
with a papilla-like projection on cac h side oriented along 
direction of coiling: onter surface smooth, opaque. Te- 
leocouch opaque; sculpture of strong, commarginal 
growth lines and threads. Apex high. curved ventrally 
and posteriorh, situated along me ian line of shell. clos- 
er to posterior region. Anterior region conves, posterior 
region Weakly concave. liner surface glossy. Muscular 
sear horseshoe- shaped (concavity anterior) | Figures 9. 
10), narrow posteriorly. thick ante riorly: anterior ends 
cured toward dorsal and posterior regions, 


Head-foot Figures 2. 10495 /— Mead protruded. ocen- 
pring abont 1/3 of total volume of head-foot. Snout well 
developed, somewhat lat. edges broad. Hat; extending 
externally i Figures. 14-17). Oral lappets dateral expan- 


sions on snout! large; covering most of anterior hall of 


animal body. CA phi lie tentacles asymmetrical, Du ten- 
tacle 50 * t large than left tentacle (Figures 16, 17), act- 
ing as d tory organ (details below). Foot d T 
mesopodiuni. Ih it, thick, occupying most of ventral sur- 
face Figures 2. HE: anterior edge with i very narrow 
and shallow furrow. Epipodium bem 14 of shell width, 
forming a flat Hap. inserted between mesopodium and 
mantle: [ree edge with 2 pairs of tentacles on each side, 
inner tentacles longer and slender, outer tentacles short- 
er and. broader Figure: E85 Shell mnsele horseshoc- 
shaped, posterior region narrow (Figure 15. 
broader and thicker than left hall: shell muscle eradaalls 
becomes thicker toward anterior region: on posterior re- 
gion of head, shell muscle tinis abruptly. first in dorsal. 
then in posterior direction. Paired head mnscles origi- 
nale as continiations ol the antero-dorsal end of shell 
muscle Figure 155 right muscle slighith flatter and 
broader than left muscle: both run toward mid-aiterior 
region mincrsed integument, forming a V shaped struc- 
ture. both minseles attach spreading out, into median 
region ol head wall Figure 20 


Mantle Organs Figures 5 16. I7 19 
shallow. shorter than 


Pallial cavits 
13 ol animal length. Mantle edge 


right half 


TS AE ECS Vol i Noes 


simple, weakly bilobed. Gill relatively small. with about 
15. 20. filaments, lett close to inner edge of left 
branch of shell muscle: gill narrows eradidly towards 
right. curving posterior. rminning between mantle and 
right branch of outer edge of shell muscle. up to about 
mid-length of animal. Gill filaments low. triangnlar, rod 
narrow, located in anterior edge. Ctenidial vein con- 
tonring anterior part of gill edge. Low and long glan- 
dilar fold present left hall of gill and mantle edge. Rec- 
tum and pericardial structures located in posterior re- 
gion of rool of pallial cavity, just posterior to gill, as de- 
seribed below. 


Visceral Mass Figure 15: Compressed ventrally by 
foot aud shell nmscle. Stomach occupying central region, 
surroinded by digestive eland and intestine. Gonad lo- 
cated in postero-ventral region, between two intestinal 
loops. Digestive ghind) pale-brown. with small spots 
Jorming a net-like mosaic, Gonad cream-colored. S thin 
diaphragni-like membrane separates. buccal mass from 
remaining posterior structures | Figure 20. di: this mem- 
brane inserted in hacmocoel surrounding buceal mass: 
only esophagus, anterior aorta and visceral nen es. pass 
through me brane. 


Cirenlatory and Excretory Systems Figures 5. 15, 19 
Perieardiinn and both kidneys flattened dorsoe RS 
sitnated in rool of pallial cavity. between gill and pos- 
terior end of this cavity. Pe ricardimn broad, about twice 
heart area, located between left end of gill and. Heft 
branch of shell amuscle, Auricle triangular, its right side 
attached to pericardium cavity. contouring gill e aul with 
a concavity: insertion of cte nidial vein somewhat broad 
in dts anterior region: connection with ventricle narrow; 
posterior, Ventricle small and. thick, nmseular, located 
poste rior to anricle, close to rectum. Sorta ve n small, 
posterior and at left from ventricle. Left. anterior kidney 
elliptical. HWattened, solid: located between gill posterior 
region and recebon, touching this latter, Right, posterior 
kidney, longer and narrower, situated on other side of 
rectum at same level of left kidney. extending little be- 
yond it toward right. 


Digestive System Figures 20—30: Mouth a tri ansversal 
slit located. on anteroentral region of snout Figures 
LE 207 Buccal sphincter (Figure 23. me) well-developed 
and. thick. Buccal mass very large; abont half of hae- 
mocoel length, Oral tube vers short; broad, walls thick, 
muselar inier surface with low transversal folds. Buc- 
cal mass V-shaped. odontophore and esophagus repre- 
senting, respectively ventral and dorsal branches. Inner 
surface of dorsal wall of buceal mass with pair of broad 
dorsal lolds Figure 28) that unite anteriorly, edges high- 
er diu their mid-region. Dorsal chamberwde) cdelimited 
Is. both dorsal folds? relatively deep and broad: inner 
surface smooth Jaw. plates very thin, colar pale brown: 
anterior end romnded. situated just anterior to connec- 
tion of dorsal folds (Figures 21, 23; 25): posterior end 
inconspicnons, gradually weaker in. posterior direction 
up to posterior level of THAO NN insertion. Odonto- 
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‘i j 
Pseudococculina vimulc 


1 pecies; 1-3. Dorsal. ventral, and lateral delt views of holotype prior to extraction 
of specimen trom shell) Seale bai 050 m Lo Pamu. veli pecunen, SEM d il viens ile har eat 5. | 
pallial cavity and adjacent portion of pericardial structin eutral view; tight uneroeraplis: canine stun Scale bar = 0.25 mm 6 
Protoconch, SEM dorsal view. Scale bar 0.05 man, Z. Same. lateral right side) vie scale ba 0.02 n S-10. I 
adult specimen. SEM lateral telt sid lique i ri ht; and ventral views. Scale bat 50 


aA: xS TES eS m vo d No 3 


Vigures 11-15, 


phore pear-shaped, occupying most of buccal mass vol- 
ume, Odontophore muscles | Figures 23-30); ml, series 
of small aud thin muscles connecting buccal mass to ad- 
jacent inner surface of haemoceel more concentrated 
around mouth: mla, pair of narrow. jugal museles, orig- 
inating in antero-ventral region of inner surface of snout, 
running in postero-dorsal direction and inserted in ven- 


Lral- posterior region of odontophore on lateral region of 


posterior cartilages; mj, pair of muscles moving oral tube 
and. jaws, originating in inid-ventral region of odonto- 
phore, contouring anterior edge of posterior cartilages. 
running toward anterior region, insertion spread out be- 
tween oral tube and dorsal wall of buccal mass: m3, 
single transversal muscle, very thin, located just ventral 
to origin of esophagis in buccal mass; uniting both sides 
of postero-dorsal surface of odontophore: m f, large pair 
of dorsal tensor muscles of subradular membrane, orig- 
inating ii lateroventral surfaces ol anterior cartilaues, 
running toward dorsal region. surrounding these carti- 
lages and covering most of their surlaces. inserting along 
subracdular membrane in its esposed functional: region: 
A short portion also originates Trom posterior cartilages, 
in their latero-ventral surfaces: m5, pair of ventral tensor 
muscles of radnla; originating in posterior edge of pos- 
terior cartilage. running toward meso-dorsal region. con- 
touring posterior edge of anterior cartilage, inserting in 
ventral surface of radular ribbon in posterior half of its 
exposed reson m3, a contimation of mt mG, horizon- 
tal innsele, single thin. uniting both antenor cartilages 
along them mner ventral edges: mS, pair of approvimator 
muscles oF cartilages. connects. anterior and posterior 
pairs of cartilag righting [roni relatively large arcis 
of anterior cartilages. inserting in an 
terior and inner edge ol posterior cartilage: ml ba, pair 


of ventral surfa 


Pseudococculina rimula new species, SEM of radular teeth. Scale bars 


50. 10. and 10 jam respectively, 


of narrow ventral tensor muscles of radnla, originating 
in median corner of posterior cartilages. running toward 
anterior region on ventral surface of odontophore close 
to its median line. inserting in ventral end of subradular 
membrane. Other adontophore: non-musenlar struc- 
tures; oe, anterior pair of cartilages, elliptical, Ilat. soft. 
slighth shorter than odontophore length. anterior end 
Hecate pointed, posterior end blunt: po, posterior pair 
of cartilages, length about 4 of anterior cartilages. some- 
What cirenlar, flat; outer surface Convex, inner surface 
CONCAVC, covering postero-eaternal surface. of anterior 
cartilages: both pairs of cartilages fused with each other 
along their median corner Figure 29). br, subradular 
membrane, inchided in. radular sae and extending be- 
vond it; covering e D d surface ol odontophore within 
bueeal cavity. connecting with lining of oral cavity; se, 
subradular cartilage. a thin, transparent bit strong meni- 
brane connected to subradular membrane, covering part 
of exposed portion of odontophore in buccal cavity (Fig- 
245 Radular sac with abont same length of odon- 
tophore, curved in its middle portion, located in middle- 
right region of visceral mass) Figures 20, 21). BRadular 


VTi 


nucleus covered by a nere s mombrane surround- 
ing a blood sinus ap igure 237, located in left-ventral re- 
gion of visceral mass. 

Radnla asymmetrical, teeth rows offset bhy 12. row 
height: rachidian teeth apparenth in level of tight hall 
rows. Radular teeth i lficures 10-13: P Raehidian an- 
tero-posteriorl Jong. laterally marrow: base Mat. with 
edges slighth elevated: distal cutting edge concave, low; 
"m inward: 27 Lateral teeth in five pairs: 2a first 
lateral tooth triangular, as long as Mo base broad, 
Hat. Slanted: remaining region narrowing gradually: tip 
broadly pointed, enned inward; 2b second, third. and 
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Figures 14-17. 
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Pseudococculina rinula new species; anatomy, I4. Head doot and adjacent mantle edge, ventral view. 15. Whole 


anünal extracted. [rom shell, dorsal view, roof of pallial cavity partially removed 86, Whole animal, anterior view, roof of pallial 
cavity sectioned at on right side then deflected to expose inner structures. V7. Head and adjacent pallial structures. anterior ibnt 
slighth froni right side! view, roof of pallial cavity deflected. Scale bars = 05 min 


fourth lateral teeth equal to each other, first tooth slight- 
b smaller, approximately half size of rachidian, situated 
at same level of broader region ol first lateral toothy: base 
somewhat narrow and short. situated at some distance 
from adjacent teeth in same row: lateral edge high, 
cuned obliquely, tip sharply pointed, high. curved in- 
ward; 26) outermost lateral tooth as long as rachidian, 
thick, evlindrical: base narrow, increasing, gradually to- 
wards distal end: distal end expanding abripth, with 
three subterminal, low, inward-turned, stubby cusps lo- 
cated on thicker region: concave region located opposite 
to cusps. nested in base of corresponding tooth of ad- 
jacent row: 3). Marginal teeth in 60-65 pairs, all similar; 


inner teeth larger, gradually decreasing toward edge of 
ribbon; larger teeth abont 15 X rachidian length: base 
slender and Hat; middle region Jong, rod-like. tall, 
straight: tip strongly curved inwards. apes sharply point- 
ed. preceded. by 6-5 pairs of small. slender. pointed 
cusps along both sides of broader area of tip. 

Origin of esophagus marked by a sudden constriction 
of dorsal chamber of buccal inass Figures 21-23) 
Esophagus narrow. inner surface with pair of low and 
narrow longitudinal folds (Fignre 2S), a continuation of 
dorsal folds of buceal mass. Esophagus runs contouring 
postero-lateral left. surface of odontophiore toward pos- 
tero-ventral region. beyond which it surrounds mid-ven- 
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Figures 18-22, 


Peendococculina rinmla new species; anatomy ES. Whole animal extracted from: shell, posterior view, mantle 


edge dellected; 19. Posterior remon of pallial roof, dorsal view, depicted bs transparency. 20. Head. ventral view, foot removed, 
haemocoel exposed with inner stractures as in siti 20. Digestive tube as ii situ dorsal view; structures: posterior to esophagus 


shihth dellected; 22. Same, lateral left side: view. Scale bars 


tral surlace of foot along a broad ean e: after this esuphi- 
agus runs toward mid-dorsal region, in direction of shell 
apes. Where it inserts in stomach Figures 21, 227 


Stomach somewhat narrow and long, located: trans- 


versally im middle region of visceral mass: its dorsal half 


broader aud spherical | Figures 21, 22). with esophageal 
connection located im its. posterior region. Duct to di- 


gestive gland narrow. inserted in left region of esopha- 


0,5 min. 


geal connection. Stomach ventral half flattened and long, 
narrowing gradually. Inner surface of stomach iridescent, 
greenish, Digestive gland surrounding stomach for most 
ol ils area. Intestinal loops couples, as shown in Figures 
Hada, 

Intestine originates at fattened portion ol. stomach 
and is included: iu mid-ventral region of visceral mass. 
Intestine is comvoluted: after its origin in stomach it runs 
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Figures 23-30, 


Pseudococeulina rimda vew species, foregnt, 23. Whole animak, literal lett side) but shelith ventrab view 24. 


Odontophore. dorsal view. 25. Same, ventral view. 26, Qdontopbore. dorsal view; radula and subradular cartilage removed. both 
anterior cartilages deflected, 27. Odontophore, ventral view. first aver of muscles and membranes removed 28. Dorsal wall ol 
buceal mass and anterior esophagus. ventralanner view, 29. Odontophore, dorsal view. detail of its ght side wath most muscles 
deflected for showing right cartilages. 30. Same representation of a transversal section Seale bars > 0.5 mm. 


obliquely toward dorso-lateral region, sorronnding ven- 


tral surlace of stomach; in latero-dorsal right region of 


visceral mass intestine describes broad emn e toviard pos- 


tero-veutral region. ems down to mid-ventral region of 


visceral mass. touching inner surface ol foot and snr- 
roimding iniddle portion of esophagus: in this region in- 
testine curves broadly, returning to its previous location. 


numing parallel to it but in opposite direction: in latero- 
dorsal right region of visceral mass intestine describes 
vet another Droad loop ventral to the previous loop. 
turning along horizontal plane toward left: in latero-an- 
terior lelt region of visceral mass it curves abrupth to- 
ward right region, surrounding odontophore: this last 
loop runs obliquely toward latero-anterior right region 
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of rool ob palhal cavity. Anns loc ated on Tatero-posterior 
right region of roof ol pallial cavity roof Figure 15), 


Reproductive System (Figure 15: Gonad located in 
latero-posterior left region ol visceral mass, just. dorsal 
to shell muscle. Testis more anterior, with smooth, uni- 


lorm surface. ONIN OCCUPV iie mid- -poste rior region of 


gonad, with granulose surface. Conad with short projec- 
tion running along right edge of rectmn. Gonad gradu- 
ally becomes a gonoduct along middle portion of rec- 
tum. Gonodnet with thin, transparent walls. rmining 
obliquely on surface of visceral mass alongside rectum: 
opens in En cavity poste rior end, poste rior to right 
posterior? kidney (Figures. 15, 19). V shallow furrow 
mns froin this aperture, contouring latero- poste rior right 
corner of pallial cavity to aperture of sperm duct (Figure 
Vr. Posterior aperture of sperm duct directed to telt, 
prolecte dba pair oL dive ging folds. Spe rm duct ve nv 
narrow, thin-walled. entire WW closed (tubular), running 
along right edge of Hoor of pallial cavity to an area an- 
terior to right tentacle, where it folds abrupth toward 
left and. penetrates base of right tentacle. Sperm duct 
runs along right cephalic tentacle. its basal 2/3 intensely 
coiled and with thick glandular walls, thicker in its mid- 
dle portion. then gradually: narrows, its a d P3 very 
narrow and almost straight (Figure 17 Sperm duct 
opening in tip of subte minal papilla: RN cvlindrical. 
short, nested in a small concavity (which may indicate 
possible ability to retract). 


Central Nerte System Figure 21): Ganglia relatiseh 
small and separated. trom each other. Paired cerebral 
ganglia relatively distant from cach other. located in me- 
di; ly in latero- dorsal region of bucall mass. Pedal gan- 
glia relatively close to each other, situated between inid 
dle and. anterior portions of ventral surface ol bnecal 
mass (Figure 20). Remaining ganglia not studied in de- 
lails. 


Shell Measuvements : Length. Width. and Height in mm): 
NIST? 35310 pari atype £4: 3.0 Dy 2:5 by 1.7; 85: 3.3 by 
2m hs. 18 HOPS May DEREN 


Type Materiak — Holotype MZSP 35318: Parat pes: 
NIZSP 55319, 12 specimens: MNRJ 8965. 3 specimens 
| without shell: MNTEN. 3 specimens (CI without shell), 
all [rom type locality, otter trawl €. Magenta leg; Apr. 
2002. 


Type Locality: OFF southern Rio de Janeiro State. 
Brazil. 3507 400 m de pth, rocky bottom. 


Distribution: — Know only [roin type locality. 


Habitat: — Rocky bottom. 


DISCUSSION 


The genene allocation af the new species is mainh based 
on the diagnosis of the genus provided | Marshall 
1985 322 aud Haszprinar TOSS: tab. 2 p LETA with 
addition of further data From: other authors e.g.. Me- 


SS 
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Lean and Harasewyehi 1995). Pseidococculina: rimula 
appears to be the first ocenrrence of the genus in the 
Atlantic. 

Pseudococculina rimula differs Irom the remaining 
congener species in having a high shell and by lack of 
n aclial sculpture. S t m rimula resembles P 
gregaria Marshall, 1985. from New Zealand. bnt dif- 
fers by having higher shell; narrower radular rachidi- 
an, and bs different characters of the copnlatory right 
tentacle. such as uucoiled sperm duct and absence ol 
papilla. 

The anatomy of the new species fits the general plan 
described for the family (Ul aszprunir, 1957. 19551, An- 
atomical characters de fining the anil are gonad divid- 
ed into testis and ovary wil right Cep: tentacle as 
copulatory organ. However, the new species possesses 
some pe culiarities, as, e. ga, the apparent absence of sal- 
ivary glands (glands are sometimes poorly developed in 
Cece limits limpets), the ventricle free from the rec- 
tun, the presence of a short opened portion in the 
sperm duct miming on pallial floor: and the presence of 
a visceral conoduct. The gonoduct p been regarded as 
a modification of the right kidney, but. if so. it is onh 
part of the kidnev underwent modification. since there 
is a detectable right kidney. The presenee of a very long 
right. kidney, in ie Primula gonoduct, is found in the 
compar: able topology of Yaquinalijssia carcyi Me Les iu. 
1985 (Haszprunar, 1988: fig. 2). The muscles of the 
odontophore differ from those of Aurilabyssia venezuc- 
lensis (McLean, 1995; Haszprunar, 1989: fig. 3 in lae k- 
ing oral tube muscle and dorsal retractor of cartilages. 
and by a greater development of the buccal sphincte r: 
differ from those of Coccopygya hispida Marshall, 186 

Maszprinar, 1987: fig. 3) in lacking buccal dilators and 
ventral protractors of cartilage, and also by the great de- 
velopment of the buccal sphinc ter: differ from Coccalina 
nipponica Kuroda and Habe, 1919 (Sasaki, 1999: fig. 70: 
in lacking the pair of ventral tensor muscles of radular 
sac, lacking the pair oF inedian protractor muscle of snb- 
radilar membrane, and in having the pair of posterior 
cartilages. 
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